INTRODUCTION
In his classical study of the workers and males of Myrmica rubra, Janet (1898 Janet ( , 1901 ) discovered a pair of clusters of a few glandular cells under the 6th abdominal tergite. Each cell is drained by a duct that penetrates the intersegmental membrane between the 6th and 7th abdominal tergites. Recent investigations have demonstrated that this gland is very common in ants, but it varies considerably in size and structure (Hlldobler and Engel 1978) . Since the gland is anatomically closely associated with the last exposed tergite in female ants (7th abdominal tergite pygidium) Kugler (1978) suggested that it be called the pygidial gland. Recently Jessen and Maschwitz (1983) proposed the alternative name, Janet's gland, in honor of its discoverer Charles Janet. The (Fig. 1) . Because of its anatomical location propose tentatively to call this organ pygidial gland, although it differs in several respects from the pygidial glands found in other ant subfamilies.
The pygidial gland of Pol),ergus consists of a reservoir, formed by an invagination of the intersegmental membrane between 6th and 7th abdominal tergites. Glandular cells ('-'80 cells in P. rufescens workers) are drained into this reservoir through ducts penetrating the intersegmental membrane. Ducts of a second group of glandular cells open into a series of cuticular cups located along the anterior margin of the 7th abdominal tergite ( Fig. 1,2 ). This striking cuticular structure is usually not visible, because it is covered by the posterior portion of the 6th abdominal tergite. It is, however, easily exposed by slightly pulling the two terminal abdominal tergites apart. Although only a few specimens of each species were investigated in detail, species-specific differences in the pygidial cup structure are so conspicuous that this organ might be considered a valid taxonomic character.
The cup structure is most strikingly developed in workers of P.
rufescens (Fig. 2) Above" overview of the pygidium (= 7th abdominal tergite). Below: close-up of the cup structure. Note the duct openings inside the cups.
smaller (with a total of 150 duct openings), but in this species as well several small cups frequently form one large cup (Fig. 3) . In P.
iucidus workers the pygidial cup structure is still smaller, with approximately 100 duct openings. In this case the cup structure consists primarily of single cups (Fig. 4) . It is interesting to note, however, that in P. lucidus queens the pygidial cup structure is considerably larger ('-'200 duct openings), and many of the cups are merged (Fig. 5) .
External morphological studies of P. lucidus males indicate that they lack the organ.
Formica rufibarbis and F. fusca, two common slave species of P.
rufescens, as well as two representatives of the slave raiding Formica sanguinea group were found not to possess a pygidial gland (Fig. 6 ).
DISCUSSION
Of a total of 17 formicine species investigated (the current study and HiSlldobler and Engel 1978) belonging to 6 genera (Acantholepis, Camponotus, Formica, Myrmecocystus, Oecophylla, Polyergus) only those in Polyergus possess the pygidial gland. This structure is a complex gland with one group of glandular cells opening into an intersegmental reservoir, and another group of cells being drained into cuticular cups in the 7th abdominal tergite. From these features and from its general anatomy conclude that the pygidial gland of Polyergus is not homologous with the pygidial gland of other ant subfamilies, but has evolved independently, possibly in connection with the highly specialized slave raiding behavior of Polyergus.
Polyergus slave raids are organized by scout ants that deposit chemical trails (Talbot 1967 Topoff et al. (1984) found that individual scout ants lead the raiding party of nestmates to the slave ants' nest. He observed that the ants, although following a chemical trail, tend to "swarm" (Httlldobler 1971 (Httlldobler , 1981 , as well as in Camponotus ephippium, where the arousal signal appears to originate from the cloacal gland (Htilldobler 1982).
However, this hypothesis cannot be applied to the well developed pygidial gland in Polyergus queens. Wasmann (1915) first proposed that a young Polyergus queen, in order to found a new colony, has to intrude a colony of a slave ant species, where she kills the resident Psyche [Vol. 91 queen and is subsequently adopted as the "replacement" queen by the slave ant workers. This mode of parasitic colony founding was later confirmed in field observations by Gsswald (1932) .
It is possible that the Polyergus queen achieves her acceptance in the foreign colony by emitting either a supernormal attractant or a disorganizing alarm substance (hence, some form of queen "propaganda" substance), possibly discharged from the pygidial gland. In fact, the pygidial gland secretions of Polyergus workers might also function as a kind of propaganda allomone when encountered by slave ants, very similar to the Dufour's gland secretions of the slave raiding species Formica pergandei and Formica subintegra which have a confusing propaganda effect on the raided slave ant colony (Regnier and Wilson 1971) .
Further experimental work is required to determine which, if aoy, of these proposed speculations on the function of the Polyergus pygidial gland is correct.
